The purpose of this study was to evaluate the antiproliferative and antigenotoxic activity of Sambucus australis Cham. & Schltdl. aqueous extracts on the cell cycle of Allium cepa L. as well as determine the phenolic compounds in such extracts. S. australis inflorescences and leaves of two accessions were used for aqueous extract preparation at concentrations: 0.003 g/ml and 0.012 g/ml. A. cepa bulbs were rooted in distilled water and, subsequently, placed in treatments for 24 hours. Rootlets were collected and fixed in modified Carnoy's solution for 24 hours and kept. The squash technique was performed for slide preparation. Root tips were smashed and stained with 2% acetic orcein, and a total of 4000 cells per treatment were analyzed. The phenolic compounds were determined using high-performance liquid chromatography and data was analyzed using the Scott-Knott test. The results show that S. australis aqueous extracts have antiproliferative potential. Besides, the extracts prepared from S. australis leaves of both accessions at a concentration of 0.012 g/ml have shown antigenotoxic activity. The phytochemical analysis allowed us to determine the presence of flavonoids and phenolic acids, of which kaempferol and chrologenic acid were the most predominant compounds in the extracts from the inflorescences and leaves, respectively.
INTRODUCTION
According to ancient civilizations records, the use of medicinal plants to either soften symptoms or fight diseases dates back to five thousand years ago. Presently, they are still the only source of medicine for many people in various parts of the world (Hamburger and Hostettmann 1991) . In Brazil, this practice had its origins with indigenous communities and, combined with other practices brought by African slaves and Portuguese settlers, resulted in a rich popular culture (MJC Nogueira, unpublished data) .
Among the medicinal plants with high healing potential, it is found the Sambucus australis Cham. & Schltdl. -a plant belonging to the family Adoxaceae that is popularly known in Brazil as sabugueiro. The Sambucus australis is a small tree or shrub that reaches 3-4 meters of height with irregular crown, twisted trunk and a fissured bark. It has pinnately compound leaves with leaflets membranous, and small, white and odoriferous flowers in terminal corymbs (Lorenzi and Matos 2008) . The Sambucus australis is a Brazilian native species found in the southeast and south of Brazil until the state of Rio Grande do Sul; and it is found in Paraguay, Argentina and Uruguay (Bacigalupo 1974 , Reitz 1985 as well. In the form of a dye, this plant is used as diaphoretic, carminative and diuretics. Infusions prepared from its barks and leaves are prescribed to treat inflammation, rheumatism, burn and pain (Jorge et al. 1999 , Guarrera et al. 2005 . Its flowers, in the form of infusion; besides being recommend to soften the symptoms of measles and chicken pox, work as diuretics, antipyretic, antiinflammatory, mild laxative and for the treatment of respiratory diseases. (Cruz 1979 , Reitz 1985 , Lorenzi and Matos 2008 .
Despite being extensively used, the majority of the medicinal plants has not been widely investigated, mainly regarding their genotoxic potential. Besides, recent studies have shown that plant extracts have great potential as medicines to prevent or soften damages caused to the human body (Cordell 1995) . Thus, the evaluation of the genotoxic and antigenotoxic potential of medicinal plants, performed through the Allium cepa test, is important for the population to make a safer use of such plants .
The Allium cepa test is considered an efficient essay for the analysis and in situ monitoring of the genotoxicity of environmental substances, and it is validated by the International Program on Chemical Safety (IPCS, OMS) and the United Nations Environment Program (UNEP) (Silva et al. 2004) . It is a fast and low-cost method that makes it possible to evaluate chromosomal damage and mitotic cycle perturbations, because the onion shows large chromosomes in reduced number (2n=16) (Fiskesjö 1985) and it is highly sensitive to clastogenic agents (Leme and MarinMorales 2008) . Moreover, the Allium cepa test has been corroborated by several researchers who carried it out together with in vitro testing using rat bone marrow cells and/or human lymphocytes obtaining similar results (Camparoto et al. 2002 , Teixeira et al. 2003 . A study on the cytogenetic effect of Arum maculatum extract on the bone marrow cells of mice, conducted by Modallal et al. (2008) , found similar results to those obtained by Kabarity and Malallah (1980) with khat extract who used Allium cepa root tips.
The genotoxic effects caused by plant species are mainly due to the mutagenic agents in their composition or their own secondary metabolism ). According to Kutchan (2001) , the synthesis of secondary metabolites is influenced by the environmental conditions, since they represent a chemical interface between plants and the surrounding environment. The main factors that can coordinate or alter the production of secondary metabolites are the season, temperature, water resources, pluviometric index, altitude and ACTION AND PHYTOCHEMICAL OF Sambucus australis 2143 the genetic variability (Gobbo-Neto and Lopes 2007, Frescura et al. 2012) . Phenolic compounds consist of a rather representative class of secondary metabolites in abundance in the plant kingdom. They form a chemically heterogeneous group with approximately ten thousand compounds, of which two large groups are known in nature, namely phenolic acids and flavonoids (Taiz and Zeiger 2013) . The use of chromatographic profiles or fingerprinting for the analysis of plant extracts makes it possible to observe a great number of chemical compounds in a given sample thus providing a standard to compare similarities and differences among extracts submitted to the same analytical circumstances (Alaerts et al. 2007 ).
This study aimed to evaluate the antiproliferative, genotoxic and antigenotoxic activity in aqueous extracts from Sambucus australis leaves and inflorescences of two accessions using the Allium cepa test system, as well as to determine the phenolic compounds in such extracts using the high-performance liquid chromatography (HPLC-DAD).
MATERIALS AND METHODS

PLANT MATERIAL SAMPLING
Inflorescences and leaves of two Sambucus australis accessions were collected in the spring, in September 2013, in the cities of Santa Maria, Rio Grande do Sul, Brazil (Accession 1: 29°40'41.2"S and 53°47'21.6"W) and Erechim, Rio Grande do Sul, Brazil (Accession 2: 27º43'13"S and 52º18'43"W). According to Köppen classification (1948) , the climate in this region is Cfa (humid subtropical, with hot summers and an average temperature of the warmest month above 22°C). The choice for these two cities was based on a great difference of altitude (113 m and 783 m, respectively). The inflorescences and leaves were stored at room temperature (25ºC) for 60 days and later it was performed the preparation of the aqueous extracts. The plant material from each accession was stored in the herbarium of the Department of Biology at the Federal University of Santa Maria (UFSM) under the following registration numbers: 15.421 (Accession 1) and 15.425 (Accession 2). The plants were identified by Thais do CantoDorow, PhD, and the experiment was carried out at LABCITOGEN (Laboratory of Cytogenetics and Genotoxicity) at UFSM. EXTRACT PREPARATION In order to prepare the aqueous extracts, dried leaves and inflorescences of each accession were placed in a 1L beaker containing boiling water at 100ºC, where they were allowed to steep for 10 minutes. Subsequently, the liquid was strained and cooled down until it reached room temperature. The aqueous extracts were prepared at two concentrations: 0.003 g/ml (according to the National Health Surveillance Agency regulations for the species Sambucus (ANVISA 2010) and 0.012 g/ml (four times more concentrated).
In vivo Allium cepa TEST SYSTEM
In order to verify the genotoxic and antigenotoxic activity in the Sambucus australis aqueous extracts, 15 groups with 4 Allium cepa bulbs were used in the experiment, each group corresponding to one treatment. These bulbs were placed in distilled water until their rootlets appeared. After the rootlets emerged, each group was transferred to their respective treatment. The first group (T1) remained only in distilled water and served as negative control while the remaining groups were transferred to the following treatments: T2: aqueous extract from inflorescences at 0.003 g/ml (Accession 1 -Santa Maria); T3: aqueous extract from leaves at 0.003 g/ml (Accession 1 -Santa Maria); T4: aqueous extract from inflorescences at 0.012 g/ml (Accession 1 -Santa Maria); T5: aqueous extract
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MARÍLIA TEDESCO et al. from leaves at 0.012 g/ml (Accession 1 -Santa Maria); T6: aqueous extract from inflorescences at 0.003 g/ml (Accession 2 -Erechim); T7: aqueous extract from leaves at 0.003 g/ml (Accession 2 -Erechim); T8: aqueous extract from inflorescences at 0.012 g/ml (Accession 2 -Erechim); T9: aqueous extract from leaves at 0.012 g/ml (Accession 2 -Erechim); T10: a 1% glyphosate (positive control); T11: a 1% glyphosate + 24 hours in water; T12: a 1% glyphosate + 24 hours in aqueous extract from inflorescences at 0.012 g/ml (Accession 1 -Santa Maria); T13: a 1% glyphosate + 24 hours in aqueous extract from leaves at 0.012 g/ml (Accession 1 -SM); T14: a 1% glyphosate + 24 hours in aqueous extract from inflorescences at 0.012 g/ml (Accession 2 -Erechim); T15: a 1% glyphosate + 24 hours in aqueous extract from leaves at 0.012 g/ ml (Accession 2 -Erechim). After being 24 hours in the treatment solutions, the rootlets were collected, fixed in ethanol/acetic acid (3:1 v/v) for 24 hours and stored in 70% ethanol under refrigeration for subsequent slide preparation. The glyphosate (a non-selective herbicide) was used as positive control because it has already proved to induce chromosomal alterations in Allium cepa meristematic cells (Souza et al. 2010 , Frescura et al. 2012 .
In order to verify any antigenotoxic activity, the groups of bulbs previously left in 1% glyphosate solution for 24 hours were placed in distilled water and in the Sambucus australis aqueous extracts at higher concentrations (T11, T12, T13, T14, T15) for more 24 hours with the purpose of observing the chromosomal damage caused by the glyphosate.
EFFECTS OF THE AQUEOUS EXTRACTS ON THE Allium cepa CELL CYCLE
The Allium cepa rootlets reaching approximately 2 cm were hydrolised in HCl 1N for 5 minutes and washed in distilled water for slide preparation. The meristematic region of each rootlet was stained with 2% acetic-orcein, smashed with a glass rod and covered with a coverslip (Guerra and Souza 2002) . Two slides per replicate (bulb) were prepared, 1000 cells per bulb were counted, summing up 4000 cells per treatment, reaching a total of 60000 cells. The slides were analyzed under a LEICA 400x magnification optical microscope. The Cells in the interphase and the cell division (mitosis) were observed to calculate the mitotic index as well as to identify chromosomal irregularities such as anaphase and telophase bridges, lost chromosomes, micronucleus and binucleated cells . The mitotic index was calculated by dividing the number of cells undergoing mitosis by the total of cells observed, and the result was multiplied by 100.
HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC-DAD)
The identification and quantification of the phenolic compounds in the aqueous extracts of Sambucus australis inflorescences and leaves was conducted by high-performance liquid chromatography. The analysis was carried out in the Laboratory of Phytochemistry of the Department of Industrial Pharmacy at the Federal University of Santa Maria.
Chemical, apparatus and general procedures
All chemical were of analytical grade. Acetonitrile, formic acid, gallic acid, caffeic acid, chlorogenic acid and ellagic acids purchased from Merck (Darmstadt, Germany). Quercetin, quercitrina, isoquercitrin, rutin and kaempferol were acquired from Sigma Chemical Co. (St. Louis, MO, USA). High performance liquid chromatography (HPLC-DAD) was performed with a Shimadzu Prominence Auto Sampler (SIL-20A) HPLC system (Shimadzu, Kyoto, Japan), equipped with Shimadzu LC-20AT reciprocating pumps connected to a DGU 20A5 degasser with a CBM 20A integrator, SPD-M20A diode array detector and LC solution 1.22 SP1 software.
Quantification of compounds by HPLC-DAD
Reverse phase chromatographic analyses were carried out under gradient conditions using C 18 column (4.6 mm x 150 mm) packed with 5μm diameter particles; the mobile phase was water containing 1% formic acid (A) and acetonitrile (B), and the composition gradient was: 13% of B until 10 min and changed to obtain 20%, 30%, 50%, 60%, 70%, 20% and 10% B at 20, 30, 40, 50, 60, 70 and 80 min, respectively, following the method described by Kamdem et al. (2013) with slight modifications. Sabugueiro leaves (Santa Maria and Erechim) and flowers (Santa Maria and Erechim) aqueous extracts and mobile phase were filtered through 0.45 μm membrane filter (Millipore) and then degassed by ultrasonic bath prior to use, the extracts were analyzed at a concentration of 0.012 g/ml. The flow rate was 0.6 mL/min, injection volume 50 μl and the wavelength were 254 for gallic acid, 325 nm for chlorogenic, caffeic and ellagic acids, and 365 nm for quercetin, quercitrin, isoquercitrin, kaempferol and rutin. All the samples and mobile phase were filtered through 0.45 μm membrane filter (Millipore) and then degassed by ultrasonic bath prior to use. Stock solutions of standards references were prepared in the HPLC mobile phase at a concentration range of 0.025 -0.300 mg/ml for quercetin, quercitrin, isoquercitrin, rutin and kaempferol; and 0.050 -0.450 mg/ ml for ellagic, gallic, caffeic and chlorogenic acids. Chromatography peaks were confirmed by comparing its retention time with those of reference standards and by DAD spectra (200 to 500 nm). (r = 0.9999). All chromatography operations were carried out at ambient temperature and in triplicate.
The limit of detection (LOD) and limit of quantification (LOQ) were calculated based on the standard deviation of the responses and the slope using three independent analytical curves. LOD and LOQ were calculated as 3.3 and 10 σ/S, respectively, where σ is the standard deviation of the response and S is the slope of the calibration curve ).
STATISTICAL ANALYSIS
The data regarding the Allium cepa test as well as the high-performance liquid chromatography (HPLC-DAD) was submitted to analysis of variance and the means were compared using the Scott-Knott test (5% error probability) using the ASSISTAT statistical software, version beta 7.7 (Silva and Azevedo 2009).
RESULTS AND DISCUSSION
In the present study, the effects of Sambucus australis aqueous extracts were evaluated using the Allium cepa test system. Table I shows the number of cells in the interphase, the number of cells undergoing division and the mitotic index of Allium cepa rootlets treated with the aqueous extracts, and the control groups prepared from the two Sambucus australis accessions. All the treatments differed statistically from the negative control (T1) causing a significant reduction in the mitotic index during the cell division.
The comparison of the mitotic index of the aqueous extracts prepared from Sambucus australis inflorescences of the two accessions at 0.003 g/ml concentration showed that T2 (accession 1) had a significant difference from T6 (accession 2), and T6 caused a higher reduction in the mitotic index when compared to T2. Nevertheless, when the aqueous extracts prepared from Sambucus australis inflorescences of the two accessions at 0.012 g/ml concentration were compared, the T4 (accession 1) did not have a significant difference from T8 (accession 2). Similarly, the comparison of the mitotic index of the aqueous extracts prepared from Sambucus australis leaves of the two accessions at 0.003 g/ml concentration showed that T3 (accession 1) significantly differed from T7 (accession 2), the T7 caused a higher reduction in the mitotic index when compared to T3. On the other hand, when the aqueous extracts prepared from Sambucus australis leaves of the two accessions at 0.012 g/ ml concentration were compared, T5 (accession 1) did not have a significant difference from T9 (accession 2).
By comparing the aqueous extracts from inflorescences of accession 1 at 0.003 g/ml and 0.012 g/ml, T2 and T4 had a significant difference; the T4 caused a higher reduction in the mitotic index (MI). Similarly, when the aqueous extracts from leaves of this accession at the two concentrations were compared, T3 significantly differed from T5; the T5 caused a higher MI reduction. On the other hand, considering the aqueous extracts from inflorescences of the accession 2 at 0.003 g/ml and 0.012 g/ml, T6 and T8 did not significantly differed. However, when the aqueous extracts from leaves of this accession at the two concentrations were compared, T7 and T9 showed a significant difference, T9 caused a higher MI reduction.
The results also show that the mitotic index in the negative control (MI = 7.85%) was significantly different from the mitotic index in the positive control (MI = 5.17%). Besides, the analysis of the mitotic index among the treatments showed that T12 (1% glyphosate + 24 hours in aqueous extract of inflorescences at 0.012 g/ml -Accession 1) was significantly different from T4 (aqueous extract of inflorescences at 0.012 g/ml -Accession 1) as well as from T2, T6, T7, T8, T9 and T13. The T13 (1% glyphosate + 24 hours in aqueous extract of leaves at 0.012 g/ml -Accession 1) was significantly different from T5 (aqueous extract of leaves at 0.012 g/ml -Accession 1) as well as from T3, T4, T6, T8, T9, T10, T11, T12, T14 and T15. The T14 (1% glyphosate + 24 hours in aqueous extract of inflorescences at 0.012 g/ml -Accession 2) was significantly different from T8 (aqueous extract of inflorescences at 0.012 g/ml -Accession 2) as well as from T2, T4, T5, T6, T7, T9 and T13; and, the T15 (1% glyphosate + 24 hours in aqueous extract of leaves at 0.012 g/ml -Accession 2) was significantly different from T9 (aqueous extract of leaves at 0.012 g/ml -Accession 2) as well as from T2, T4, T5, T6, T7, T8 and T13.
The evaluation of the Sambucus australis aqueous extracts action using the Allium cepa test showed a significant inhibition of the cell division in all concentrations in both accessions, resulting in a reduction in the mitotic index, which indicates the antiproliferative activity of the aqueous extracts of this species. Besides, the mitotic index inhibition was higher in the extracts from the inflorescences and leaves at the higher concentration (0.012 g/ ml) than in the extracts at the lower concentration (0.003 g/ml) in both accessions.
Other authors also verified the antiproliferative activity in aqueous extracts from different species using the Allium cepa test system. In a study developed by Frescura et al. (2012) , the authors studied the species Luehea divaricata Mart. and observed that the aqueous extracts from leaves (6 and 30 g/l) and barks of the stalk (32 and 160 g/l) of two populations caused a reduction in the mitotic index in the cell cycle of Allium cepa. Moreover, this reduction accentuated as the extract concentrations increased, similarly to the results obtained with the Sambucus australis aqueous extracts in the present study. Knoll et al. (2006) reported the antiproliferative effect of the aqueous extracts from leaves of six populations of Pterocaulon polystachyum DC. at concentrations of 2.5 g/l, 5 g/l and 10 g/l. Fachinetto et al. (2007) also studied the effect of aqueous extracts of Achyrocline satureioides DC. at concentrations of 5 g/l and 20 g/l. In these studies, as in the present study, the aqueous extracts at higher concentrations presented a sharped inhibition of the mitotic index as compared to the extracts at lower concentrations and the negative control. The evaluation of the effect caused by infusions carried out with Solidago microglossa DC. leaves on the Allium cepa cell cycle, Bagatini et al. (2009) observed that the highest concentration tested (14 mg/ml) caused a reduction in the mitotic index, thus demonstrating the antiproliferative effect of this species.
According to Fachinetto et al. (2007) , a high concentration of some compounds may cause inhibitory or stimulant effect upon the cell cycle. The aqueous extracts from leaves and inflorescences of Sambucus australis have flavonoids such as rutin, kaempferol, quercetin and quercitrin (Tables  III and IV) , which constitute an important class of phenolic compounds and are relatively abundant among plant secondary metabolites (Zuanazzi 2001) . The antiproliferative activity of the aqueous extracts analyzed in this study may be assigned to the flavonoids found in the species Sambucus australis, since different pharmacologic effects, such as antiproliferative and anticarcinogenic action, are attributed to these compounds (Hollman et al. 1996 , Pelzer et al. 1998 . In a study developed by M. Scopel (unpublished data), the author also verified that the aqueous and hydroethanolic extracts of Sambucus australis flowers have a pronounced antioxidant effect, which may also explain the inhibition in the Allium cepa cell division caused by the aqueous extracts from leaves and inflorescences of Sambucus australis observed in the present study.
The cells of Allium cepa have eight pairs of relatively large chromosomes, allowing easy detection of possible chromosome damage. Furthermore, the chromosome morphology is easily altered by chemical and natural compounds (Firbas and Amon 2014) . Table II shows the number of cells presenting chromosomal alterations and the types of alterations occurring in each treatment. The analysis, carried out through the Allium cepa test, of the cells in the interphase and the cell division showed chromosomal irregularities such as bridges in anaphase ( Figure  1a and 1b) and telophase (Figure 1c) , laggard chromosomes (Figure 1d ), chromosomal breakage ( Figure 1e ) and micronucleus ( Figure 1f ). As Table II shows, there was a significant difference in terms of chromosomal alterations between the negative control (no alterations) and the positive control (50 alterations). The positive control (T10) also statistically differed from all the remaining treatments. However, the T2, T3, T4, T5, T6, T7, T8 and T9 did not have significant difference when compared to the negative control or among themselves. Regarding the numbers, the chromosomal alterations of these treatments were greatly reduced reaching the maximum of 0.05%. For this reason, it was possible to verify that the aqueous extracts prepared from leaves and inflorescences of the two accessions of Sambucus australis did not present genotoxic effect upon Allium cepa meristematic cells. It is worth noting that, differently from our findings, some aqueous extracts of medicinal plants evinced genotoxic effect; for instance, the Baccharis trimera (Less.) DC. and Baccharis articulata (Lam.) Pers., Mikania glomerata Spreng., Mikania cordifolia (L. f.) Willd. and Eugenia uniflora L., investigated by Tedesco (2009), Nora et al. (2010) , Dias et al. (2014) and Kuhn et al. (2015) , respectively.
The present study also aimed to assess the antigenotoxic effect of Sambucus australis aqueous extracts. In order to accomplish this purpose, the .06 ¹Negative control; ²Positive control; ³Coefficient of variation; *Means with the same small letter in the column or capital letter on the line do not differ by the Scott-Knott test at 5% probability. #Micronucleus. chromosomal alterations observed in the positive control (T10) and in the negative control (T1) were analyzed and the result of this analysis was compared to the values observed in the T11, T12, T13, T14 and T15 treatments (Table II) , where the Allium cepa bulbs were treated for 24 hours with a 1% glyphosate solution and, subsequently, with distilled water in T11; aqueous extracts from inflorescences of accession 1 at 0.012 g/ml in T12; aqueous extracts from leaves of accession 1 at 0.012 g/ml in T13; aqueous extracts from inflorescences of accession 2 at 0.012 g/ml in T14 and aqueous extracts from leaves of accession 2 at 0.012 g/ml in T15 for 24 more hours. The T11 was used for the recovery of Allium cepa roots in distilled water, where cells were allowed to undergo division without suffering chromosomal damage caused by the 1% glyphosate exposure (Peron et al. 2009 ). Moreover, T11 (17 alterations), T12 (27 alterations), T13 (11 alterations), T14 (21 alterations) and T15 (10 alterations) had significant difference when compared to the negative control (no alterations). The treatments cited above (Table  II) also significantly differed from the positive control (50 alterations) while T12 and T14 did not significantly differed from T11. The results obtained in T13 (a 1% glyphosate + 24 hours in aqueous extract from leaves at 0.012 g/mlAccession 1) and in T15: (a 1% glyphosate + 24 hours in aqueous extract from leaves at 0.012 g/ Figure 1 -Allium cepa cells submitted to the aqueous extracts of Sambucus australis. a -arrow indicating anaphasic bridge (cell treated with aqueous extract of inflorescences 0.003 g/ml, accession 1); b -arrow indicating anaphasic bridge (cell treated with glyphosate 1%); c -arrow indicating telophase with bridge (cell treated with glyphosate 1%); d -arrow indicating laggard chromosomes (cell treated with aqueous extract of inflorescences 0.012 g/ml, accession 2); e -arrows indicating breakage (cell treated with glyphosate 1%); f -arrow indicating micronucleus (cell treated with glypho + 24 hours leaves at 0.012 g/ml, accession 2). Scale = 10µm.
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ml -Accession 2) showed a significant reduction in terms of chromosomal alterations with means equal to 2.7 and 2.5, respectively, in comparison to T10 (a 1% glyphosate for positive control) and T11 (a 1% glyphosate + 24 hours in water) with means equal to 12.5 and 4.25, respectively, indicating that the aqueous extracts from leaves of both accessions of Sambucus australis at 0.012 g/ml concentration have antigenotoxic potential on the Allium cepa cell cycle. In a study developed by Sturbelle et al. (2010) , Aloe vera (L.) Burm. f. solutions were tested using the Allium cepa test to determine the level of antimutagenicity of this plant. In this experiment, Allium cepa roots remained for 24 hours in a solution containing 800 mg/l paracetamol in order to induce chromosomal mutations. As a result, Aloe vera solutions performed similarly to the Sambucus australis leaf extracts analyzed in the present study. Aloe vera solutions evinced antimutagenic activity when followed by a 24-hour exposure to paracetamol.
In another study, Kuhn et al. (2015) evaluated the antimutagenic activity of aqueous extracts of Eugenia uniflora L. (Surinam cherry) and; in this study, the authors also observed that E. uniflora extracts at highest concentration (24 g/l) showed antimutagenic effect.
The tables III and IV show the phenolic compounds that were identified in the extracts from inflorescences and leaves of Sambucus australis at 0.012 g/ml through the phytochemical analysis using high-performance liquid chromatography (HPLC-DAD). This analysis allowed us to identify the following compounds: gallic acid, chlorogenic acid, caffeic acid, ellagic acid, rutin, quercitrin, isoquercitrin, quercetin and kaempferol. All compounds were found in the aqueous extracts from inflorescences and leaves of Sambucus australis. By analyzing the extracts from flowers of Sambucus australis, Alice et al. (1990) identified flavonoids classified as dihydroflavonol-3-Omonoglucoside and flavonol-3,7-O-diglucoside, isoquercitrin, rutin and quercetin, as well as caffeic and chlorogenic acids. Besides, through the screening of the Sambucus australis flowers, the authors observed the presence of flavonoids in great amount, and sterols and triterpenes in lower amount. L.B. Pavanelo (unpublished data) in turn analyzed aqueous extracts from the leaves and fruits of Cordia trichotoma (Vell.) Arráb. ex Steud. in order to determine their phytochemical composition. Some of the compounds identified by Pavanello in the species Cordia trichotoma were also indentified in Sambucus australis, for instance, caffeic acid, chlorogenic acid, gallic acid, ellagic acid, kaempferol, isoquercitrin, quercetin, quercitrin and rutin, as well as rosmarinic acid, catechin and epicatechin.
The investigation carried out using HLPC chromatographic profiles showed that kaempferol (major compound) as well as chlorogenic and ellagic acids were found in higher quantity in the aqueous extracts from the inflorescences of Sambucus australis (Figure 2 ). On the other hand, chlorogenic acid (major compound) as well as caffeic and ellagic acids were the predominant compounds in the aqueous extracts from the leaves of Sambucus australis (Figure 2 ). The major pharmacologic activity attributed to these compounds is the antioxidant effect (Bianchi and Antunes 1999 , Soares 2002 , Dornas et al. 2007 ), since they act as free radical kidnappers (Shahidi et al. 1992) .
The phytochemical analysis showed a significant difference among the means of accessions 1 and 2 in the majority of the analyzed phenolic compounds. However, when accession 1 was compared to accession 2, there was no significant difference in the levels of mitotic index in the Allium cepa cells that were submitted to the aqueous extracts from inflorescences and leaves of Sambucus australis (Table I ). Despite the difference of altitude of the places where the accessions were collected, a positive correlation between the total content of flavonoids and the altitude (Gobbo-Neto and Lopes 2007), and also the variance in terms of the amount of the compounds when the accessions were compared, the phenolic compounds did not influence the inhibition of cell division. Thus, the antiproliferative activity caused by the aqueous extracts of Sambucus australis may be the result of the interaction of the phenolic compounds (synergism), instead of the action of one or some compounds specifically (Martins et al. 2000) .
Cechinel Filho and Yunes (1998) demonstrated that different extracts of Phyllanthus sellowianus (Klotzsch) Müll. Arg. caused strong analgesic effects in experimental pain models conducted in rats. As the authors demonstrated, several active compounds were isolated and tested positively with regard to their analgesic effect which may also be the result of synergism among the compounds just as in the present study.
The experiment conducted in the present study allowed us to verify that the aqueous extracts from the inflorescences and leaves of the two accessions of Sambucus australis have antiproliferative and non-genotoxic potential upon Allium cepa cells. Besides, the aqueous extracts prepared from the leaves of both accessions of Sambucus australis at a 0.012 g/ml concentration demonstrated antigenotoxic activity, reducing the damage caused by the glyphosate. Moreover, the phytochemical analysis of the extracts using high-performance liquid chromatography made it possible to determine the following phenolic compounds: gallic acid, chlorogenic acid, caffeic acid, ellagic acid, rutin, quercitrin, isoquercitrin, quercetin and kaempferol, of which kaempferol and chrologenic acid were the most predominant compounds in the extracts from inflorescences and leaves, respectively.
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